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RRMAltKS 

This Amendmrat is filed in response to the Nftn-Fmal Office Action mailed Feb- 
ruary 25. 2003. All □bjections and tejections are reapcctfiilly traversed. Rficonsideration 
and fijrthcr examination of the application, 3$ amended, are respertfiilly lequested. 

Claims 1 . 2. 4-27 and 32-42 are pending in the case. New chim 42 has been 
added by this amendnicnL *ippart fwnew claim A2 may be found in (he relevant de- 
scription of the Applicants' Kalman fihcr implementation. See, for example, page d. line 
13 through page 7, line 14 in the specification. Notably, newly added claim 42 contains 
similar subject matter as cunently pending claim 25: Nn new matter is being introduced 

On pages 2 and 3 in the Office Action, the claims 1 . 2. 4-27 and 32-41 were re- 
jected under .15 U.S.C. §112, second paragraph, as being indefim'tc for failing to pardcu- 
larly point out and distiiwtly daim the subject matter which Applicants regard as their 
invention. Additionfllly. claim 1 vwas objected to as filling to provide an antecedent basis 
for the claimed eubjeot matter. In fcspoa«, the AppKcants have amended the pending 
daims to eliminate ambiguitiea identified in the Office Action. Accordingly, each of the 
cited claim objection and 35 U.S.C. § 112 lejectiona will be adHrcsscd below and dis- 
cussed in view of tbR amended claims. 

Applicanb hanre rfso amended Fig. 1 and various paragraphs in the spfidfication 
to conect minor enors cootzuncd therein. The list below briefly describes a summary of 
these changes: 

. references to Fig. 2 were changed to more acrairately refer to FIfls. 2A and 2B. 
• rcftrenoes to non-existent Fig. 4 were changed to ffifrr to Fig. 3, 
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• onp5gc2,linel8,theword"orwa3diQngcdtn"or;' 

• on page 2. Hnc 19, the misspeUed word "detotchrocnt" was conected, 

• on page 13. line 20, ihp equation for estimated error variance was conecttd, 



On pages 3-5 in the Office Action, the claims 1. 2. 4-27 and 32^1 were rejected 
under 35 U-S.C. §1 03(a) as being oljvious over the combination of Applirants' Admitted 
Prior Art (hereinafter "AAPA") in view of U.S. Patent No. 4.964.582 to Hcrm^nms et al 
Cheteinafler "Hermflnns") and finthcr in view of U.S. Patent No. 4,399,P53 to Macchia. 
Applicants leapectfujly traverse the pending rejentions and objeciion for at least the rea- 
sons set forth in this response. 



At page 2 of the Office Action, claim 1 is objected to as faiUng to provide an an- 
tecedent basis for the ttsnn "mechanical device." However, the term "a n^cchjiuical de- 
vice" on line 10 of amended chim 1 establishes an antecedent basis for the subsequent 
use of the term "said mechanical device"' rxn line 1 1. Therefore, the AppHcants respect- 
fully submit this claim objection should be removed. 

35.U.S.C. ^112, second naragaoh rttiecttcin.< nn ppipPQ ^.j of the nffir-a Ar.ti »« 
Firsdy. all the pending claims were rejected at page 3 of the Offics Action on the 
basis that 'It is not clear liow the radius is calculated/estimated from ju.st thicc anplar 



• on pages 15-16. reference numbers in The description of Fig. 3 wete coirected, 

• on page 16, line 21, *c extraneous term "the thne" was removed, 

• in Fig. 1, reference number 12 wa."? aridBd, and 

• in Fig. l. thejnissTOg arrow on supply yeel 10 was added. 



Claim objection o n pac e 2 of the Office Actip n 



22 



Received from <> at 6I25ID3 1 1:17:0$ AM [Eastern Daylight Time] 



06/25/2003 



11:23 FAX 



@026 

I 



PATENTS 
112OO8-0027C1 

position mcasufeinents... Say the three measurements arc 32 Hcg.. 38 deg., and 5 deg., 
what is the amount of tope?" Tlie relevant ^dependent claims 1,7. S, 12. 14, 15, 17,20, 
25 and 42 have been amended to explicitly ledte a Kalmati filter including. m^h^mnr^. 
calmodeL "nwrefore. in respopsft to the claimed input measurements, the filter calculates 
an estimated quantity (e.g, a ndius) of tape on a reel in accordance with its mathematical 
model 

By way ofexampb, the specific^oa dcscrihes sn-illustrativeniathemaicai model 
that ni>iy be included in the claimed Kalman filter. Sss. for wample, the section entitled 
"2. The Hicory'' on pages 6-t 1 in the specification. In this model, the fir^^ba position 
meaiuTcmenfs 9^ and 9. may be input to the Kalraan filter, which manipulates these 
mcaswrftmcnts in accordance with its mathematical model in order to generate an esti- 
mated quantity of t^ on a red. Seepage 12, line 7 through page 13. line 20 in the 
specification. For instance, the input measurements to the filter's model may equal B, = 
32 dcg., e« = 58 deg. and = 5 deg. Accordingly, the Applicants rftspectfblly submit 
that this irjcctiim should be removed. 

As per clmms 34-36, the Office Action asserts that there appears to be insufficient 
anrecedent basis for "the pnient Kalman filter estimate." This phrase has hccn elimi- 
nated Stom the currently pending claims, thereby obviating this rejection. 

As par claim 1, the Office Action stirtRs that "it is not clear what is the relation- 
ship between the tape leaving, the angular posiHan, and the mechanical devioe." The 
term "mftdiamcal device" has been amended and now readv "a mechanical device used 
to feciUtatc said tape transfer process." In the invention set forth in amended claim 1. the 
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mcchzinical device is a device whose angular position cianges as mpe leaves the supply 
reel and is received at the take^xip reel. For inatancc. in claim 4, the mechanical device is 
a capstan. Accordingly, Applicants re$pectfidly submit (hat this mj>ctian should be re- 



A9 per claims 12 «nd 1 5, the Office Action states that "in claim 12, it is not clear 
how 'one red' can have a supply reel, and a talce up reel (same in claim 15). When: is the 
movement of the which is msfisurcd Hy the thirdnansducer? And what is the third 
angular position a measurement of?" The amended claim 12 now recites a method for 
estimating a length of a tape on a tape supply reel and oji a t?ipr take-up reel. See pream- 
ble, Themfbre, the tape supply and tape take-up reels are two distinrt reds in the 
amended claim 12, Toid not one reel as suggested in 1ho OfiBce Action. Qaim 1 5 hns been 
amended and no longer ttfcni to both a t^e supply reel and a tape take-\ip reel Instead, 
amended claim 1 5 now recites a tape iwl sclcctai from one or more tape reels. 

Regarding the third transducer in amended clnim 12, the Applicants respectfully 
note that the claim does not explicitly recite a third transdiicftr. With regards to the third 
angular position mcasuremenr, the amended claim 12 rentes '^mca.^tiiring a third angular 
position in rcspr>n.sft to movement of said tape," The third angular position Tneasurement 
is therefore an angular positinn me^ement of a device whose angular position r.hanges 
as the claimed t^ moves, eg., jfram the supply reel to the tal«e-up reel. For example, in 
an illustrative embodiment described in the y^plicants" specification, the third angular 
pa^'fion measurement may correspond to the angular pn$iticm of a capstan that rotates as 
tape is transfftTTrtH between the supply and take-up reels. Sec page; 6, lines 1 3-1 9 hi the 



moved. 
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specification. Accorfingly, the Applicants respectMy suhmJt that these rejections 
should be removed. 

As per claim 9. the Office Actitm stales that «it is not dear where the initial esti- 
maies come ftom." The amended claim 5 now includes the steps of "obtirinuig'^ «n initial 
estimate of a tape-pack radius on a supply and take-up reel, respectively. Therefore, 
amended claim 9's step of oompufing a radiiw nf a tape pack on the supply and talce-up 
reels is based on the oitoiM^^iTiitial.radius e^ti^jt^^ As set fcith in an iUuSirative em- 
hodimrat, these initial estimates may be based on previous radii estimates or may be ob- 
tained in othcrnvmnRrs, as well See, for example, page lljines 22-23 and page 14, line 
6 in the specification. Thmiftic, the Applicants respectfully submit that these rej^rtions 
should also be removed. 

As per clahn 1 J^the OfEcc Action states that "it is not dear where the length of 
tape 1$ located." As noted in the preamble of the amended, claim 1 5, the claimed mven- 
ttftn is a method for estimating a length of tape o natapct^ . The last step in the claim 
estimates the Icn^h of tape o/i the tap& red responsive to the measured first, second and 
third angular po3ition.s. Accordingly, the Applicants respectfully submit that thf s nrjec- 
tion should be removed 

As per claim 20, the OflBoc Action states that "it i% not dear how the amount of 
tape is calcdated from just 2 variables." Firstly, the daim 20 has been amended to ex- 
pji atly redte a Kalman filter indudmg a mathematical mndal for calgiilating how much 
tape igontbeTTcl . XhRre&re, the claimed Kahnan filter's mathematical modd may be 
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configurcdtomanipilate the two claimed angular po3itIo7ijiic«.^)rrine7its in order to cal- 
culate how much 1.^ on the reel, as presently claimed. 

Secondly, the Applicdntn respectfully submit that the claim language Hoes not 
state that the amount of tape on. the red is calculated from '^uet 2 variables," as ;»Jkgcd. 
Rather, the claim teaches a processor winding a Kalman filter resDon aive tQ the first and 
second angular position maasuremorts for calcubting how much tape is on the reel. The 
Applicants respectfully assert tJist ths phs^ "rcsporssi'/ft ^u" dees r^oc miply that the 
Kalman filter calculates the amount of tape on a red solely baicd on tw) variables. In 
fact, the claimed filter may be responsive to other input measurements as wdf. For 
stonce. see the previous «wnissian of the 35 US.a 112 rejection applied to al) pending 
claims. Accordingly, for at least, thr foregoing reasons, the Applicants re$pectfiilly sub- 
mit that this rejection should be removed. 

As per claim 27, the Office Action states thai "step* c and fare not known (in the 
rJi^im)." The steps in amended claim 27 have been relabeled, thereby obviating this re- 
jection. Nofeihly, support for srteps in amended claim 27 may be found at the h>p of page 
1 1 in the specification anf< M the bottom of page 12 thiou^ the middle of page J3 in the 
specification. 

As per claim 34, the Office Action states that *Ht is cot clear how a variable which 
Is a number is related to the step of estimating. . . it 15 not clear of what is the individual 
mrasureraent." The amended claim 34 now cacplicitly recite the variable is a 'Measured 
radius of tape cm said reel " Furthetmoie, an estimate may be made of a length of tape on 
a tape trri, as claimed. for example, the estimated tspft-pack radius value r^ on page 
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13, liM 1 8 in the spccificatinn. Thus, the Applicants respectMy suhm,t that fids rejec 
tion should be removed. 

3mS.C. gl03Ca> reiectinTi,'; n n pages 3^S of fta f>ffi ':^AAti^ 
(i) Description of praaent inventirm 

The present inventioii Is generally dircctfid to a technique foimeasudng a quantity 

«f iflpe on a tape reel, imch as a tape supply rewl or a lapc tafcfi-xtp red. To 
processm recpives inp«u values measijred in atapsso^ 

cdcnilatcancstimrttcdipiairtityafTapeonatapered. Iheinputv^ 

least one of: an angular positipn of the tape reel, an anjjulaf position of a capstan, an an- 

SPilar position of a tnpe^ension arm aiKl an amomt of tape transfenred between the supply 
and take-up reels. Aa shown in Fig. I. tlic pmrftssor may employ Kahnan fUters of vari- 
ous types to calculate the estimated quantity of ti«K on a tapi: t?!b1. 

(ii) Descrip Hon of cited art 

TTie cited AAPA, M the top of page 3 in fte specification, teaches prior tape sys- 
terns in which a tape pack radius, which is indicative of a quantity of tape on a tape reel, 
is calculated from measurements of the angular pmWons of tape reels and a capstan. 
However, the cited AAPA notes that the calculated tape pack Tiidius vahifis "are at best as 
accurate as the position measurements, which tend to be 'noisy.'" Thr. cited AAPA states 

thatcertainpriortapcsysteinshaveprocessedthenoisytape-pack radii calculations using 
low-pass filt«s. 

Hermanns tcach«s a textile machine that spools yam onto a "bobbin," ix„ a rwl. 
See Abstract. The textile machine in Hennanns may inchide a mathematical filter Qa- 

27 



Receivedfrom < > atn 11:17:06 AM [Eastern Daylight Time] 




06/25/2003 11:24 FAX 



PATENTS 
112008-002701 



beled '*D" in Frg. 7) responsive to a measured bobtrin diameter d,p and a measured 
■^vmdingtimc"v grc Col. 4, lines 4(k53. AKeraatively, the maflicrnatical filter (la^ 
beled '3" in Fig, 7) may he responsive to a njeasured bobbin diameter atid a measured 
nmiber of revolutions See Col. 4, lines 40-53, 

In cither cw, at time %" a mathematical filter in Hennamw gcner^ites values for 
the initial holihin diameter doK and the increase in bobbin radius pcx bobbin revolmioa 8k. 
3cc Col 4, iinfis 27^2 and lines Tlie vahes of doE and fij; generated by the 

mathematical filter are subsequently U3ed to calculate a rfJ;^mctcr value corresponding 
to the bobbin diameter during the yam-winding j>roces3. Ssz CoL 4. lines 53-58 and Fig. 
7, The mafhcmatiral filters in Hermanns may be implemented using Kalnjan filters. See 
Col. 4Jine3 25-26. 

Mflcchia tcscKfts acable-processmg apparatus for controlling the dynamics of 
winding wire and cable ontn a nxl or "sheave." See Col. 1 , Hnes 6-1 0. Macchia teaches 
a technique for -driving" a pay off sheave 23 so as to minimize any difference between 
the instantaneous velocity QVEL) of sheave 15 and the desired velocity pVEL) of 
sheavBJ5. See Col/5, lines 18-40. A servo-mechanism including a Kahnan filter may 
be employed to .minimize! the velocity error (VERROR = DVEL -IVEL). Src Col. 5, 
lines 39^. Based on the mathematical mode! disclosed in MaccWa, iJie J&ihnan filter is 
responsive to a mcasunftrf instantaneous sheave velocity measurement (IVEL) and is con- 
figured to generate estimations of a sheave velocity correction variable (VCORR). gee 
Col. 5, lines 30-59. The estimated VCORR valijie used to generate a motor drive vari- 
ahk miiput signal (OUTPUT) that drives the pay off sheave 23. See Col. 5, lines 35^59. 
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(iiO Differences between present iT wention and dit pti art 

Oaim 1: The claimed invention, fl3 aoictirt^J, cDmprises in pari: 

a first angular position transducer to measure a ftrsi angular pm^ 
Hon of said tape st^pfy w/; 

a second angular pnsiHon transducer to measure a second angular 
position of said t<qf€ take-up reel; 

a third angular position transducer to measure a third angular po- 
slUon of a mechanical device used tofacilitafe said tape tramfer process, 
said mechanical device changing said third angul;^ position inresponse to' 
said tape leaving said tape supply reeland bcir^ i^c^:!^^^^ 
tfJcc-iip reel; 

a processor having a Kalman filter, saidKalman filter responsive 
to one or both of sold first and second angular position measurements 
and abo responsive to said third angular position measurement, sold 
Eabnan filter including a mathematical model for calculating an evtf- 
mttfe (if one or both of a supply radius of a tape pack on said tape supply 
reel and a take-up radios of a tape pack on said tape take-up reel., 

Amended claim 1 rrcitcs a processor having a Blalman filter that calculates an es- 
timate of one or both of a supply ndius of a tape pack on a tape supply reel and a takc-up 
radius of a tape pack on a tape takc-up reel. The Kahnan filter is responsive to one or 
both of first and second angular position mcasurcntcnt? of the supply and take-up reels, 
rft^pcctivEly, and the filter is also responsive to a third angular position measurement of a 
mechanic^] device. 

The Office Action alleges that the combinatioii of the cited AAPA in view of 
Hermanns and Macnhia, talcen as a whole, would render obvious the ahfw-noted de- 
mentsof claim 1. T}i« Office Action appears to si^rt such a conclusion based on the 
feet that "the admitted prior art . , diNcIases substantially all the claimed featurea includ- 
ing a t^e system having a supply reel, a takc-up tttJ, a c^stan, tension amis, a servo 
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system" and 'the admitted prior ait already uses filters and both Hfamanns eial and 
Macchifl suggests the use nf Kalman filters, therefbre maldng the combinstion obvious to 
one of oidiiifl/y skill iu the art." pages in the Office Action. 

The Appb'cant* rrspectfijlly submit that amended claim 1 is not nhvimis in view 
of the art of record, whether taken singly or m their totality. There is no question that 
"Kahnan filters for imnimizing crmrs m predictive computations are old and well 
jcnown" as asserted on page 3 of the CtfScc Action. Admittedly, Kahnan filteis were 
used m numerous systems at the time of the invention, siich as in Hermanns' textile ma- 
chine and in MaccMa's cable-processing ^aralus. In each of these cases, specialized 
madtftmcitiral models were developed so each respective Kahnan filter cnuld generate 
statfr-vaiiable estimatinns appropriate to the system in which it is embedded. For exam- 
ple, the Kahnan filter m Macchia is configured with a mathematical model that generates 
estimations of a sheave velocity correction va.riiUite (VCORR) in a cable-processing ap- 
paratus. See Macchia, Col. 5, lines 40-59. Similarly, thft Kahnan fUter m Heimanns is 
cnnfigiircd with a maihematical model that generates estimations of an initial bobbin di- 
ameter (diK) and a yam thickness (6x) in a textile machine, gre Hermanns, Col. 4, lines 
16-26. 

However, neither the Kahnan fiher in Hermanns nor l^^acchia is configured to 
ejaculate an estimated value of a radius of a tape pack on a tape reel, like the Kahnan fil- 
ter recited in amended clahn 1 . Firstly, the cited pri or'flrt Kalmm filtrr^ niitp m stat^ 
variable estimatinns re s , vr'r>T?P , o^d that would m»lrr no sensr in r t=.p p oyc 
tfitn. That Is, a Kahnan filler configured to esthnate a sheave velocitjr canrctjcm, ayam 
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thickness or an idtrjil bobbin diameter would have no utility in ^ tape system, such as in 
the cited AAPA tape sy^t^ Therefore, the K^an filters in Hcrmajias and Macchia 
cannot anticipate or render obvioas the Kalman filter in amended claim 1 which explic- 
itly calculates an estimate of a radfu.^ of a tape pack in a tape system^ 

Secondly, jfe pnnr-^rt Kalmaa filters are regpAnsr ve to different input mrasim- 
mentethon the clajmd Kalnian fjltrr. Far example, a Kalman filter in Hermanns is 
sponsTv-e to a measured bobbin diameter (i^y) mA to one of a meafitired winding time (tsp) 
and a measured number of revolutions (n^p). S^c Hermanns, Col. 4, lines 40-53. A Kal- 
man filter in Macchia is responsive to an instantaneous .^r?»vc velocity measurement 
(IVEL). See Macchia, CoL 5, lines 30-59. In contrast, the claimed Kalman filter is ib, 
gponsive to a completely different set of input measurements gt)ecific to a tape system, as 
expKcitly recited in amended dj^xm 1. Accordingly, one of ordinary skill in the art of de- 
signing a cable-processing apparatus (Macchia.) or a textile machine (Hemianns) would 
not contemplate a Kalman filter which is iapat angular position measurements of one or 
both of tape supply and take-up reels and of a mecharical device used to feciHiate a tape- 
trmsfhc process, as recited in amended claim 1 . 

As noted, the Kalman filters taught in Hemignna and Macchia are not configured 
to operate in a tape system. Tins, simple substitution of the low-pass filter in the AAPA 
tape system with crthftr of these priori Kalman filters cannot result in the Applicants' 
amended claim 1. Further, thnr is no appareni reason why an artisan in the field of t;q>e 
systems would even look to the teachings nf Hemanns or Macchia for implementing a 
Kalman filter b place of the low-pass filter in the AAPA tape system. In feet, a designer 
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of the AAPA tape system likely would not 1?© in possesaon of i^cnrt;s peitaining to 
textUeinaohinesandcftblc-pnw^smg^^ Moreover, because the Kalman fitters 

in Hennaims and Macchia arc implcmcntpd in environments completely unrelated to a 
system, one of cidmary skill in the art vfoxM find no motivaiion in the cited icfcr- 
cnces to modify either of these priori Kalman fihcre to accept tape-system input meas- 
rrcments and output estimated quantities of tape, as recited in amended claim 1 . ' 

For at least the foregoing reaaona, Ai>p1ic2urits re'spectfully urge that amended 
claim 1 is allowable over the art of record since the cited rcfcrttnccs, taken alone or in 
conihiti?ition, do not disclose a tape system employing a Kflljnaii. filtttr as recited in 
amended claim 1 . 

Claim 2: The claimed invention, as amended, comprises in part: 

a supply KalmoH filter responsive to said first angular position 
measurement and said third angular position measurement; 

a take-up Kalmaj\fitt^ responsive to said second angular position 
measurcmRiit and said thiid angular position measurement. 

Amended claim 2 recites different supply and tak«-up Kalman filters. The Mao- 
chta ?>ikI Hermanns references do not disclose two diflfcitJit KalTuan fdters implemented 
in the samtt .systrm. The cited AAPA tape system does not disclose Kalman filters at all. 
Furthermore, the cited reftrpnces do not leach or otherwise disclose Kalman ftltm re- 
sponsive to the specific angular position measurements recited in amended claim 2. 
TlierefQr?, because the two claimed Kahnan filters are absent in each of the cited prior art 
references, no combination of the prior art of record disclose the two Kalman filters ex- 
plicitly T^rcitcd in aniended claim 2. 
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AppUcants rcspextfiiUy submit that claim 2, as emended, i.. not only aUowable for 
the reasonfl previously dismissed fai regards to independrnt daim 1. but b also albwable 
on Its own merits. 

Claim 4\ The rJ?dmcd invention, as amended, comprises in part: 

wherdn said mechamcal device is a capstan, md tape contacting 
•said capstan and said capstan rotating as said tape transfcn? from said tape 
supply ffjcd to said tape take-up reel. 

Amended claim 4- teaches that the mechanical drvice in amended claim I is a cap- 
.stmL llifi Macchia and Hermanns references da not d^scb^ 
AAPA generally disdoses a capstan in a tape system, the AAPA docs nnf 
W15C disclose THcasnring a third anplar position of the o^stan which 15 input to ^ Kal- 
manfflter,a3redtcd jjtaTnetiHrd claim4. Consequently, no combination of the prior art 
of record discloses amended claim 1 ^ mcchsracal device as a capstan. 

Therefore. Applicants rttspixtfiilly suhmit that claim 4, as amended, is not only 
allofwable for Hie reasons previously discussed in regards to independent claim 1 ^ but is 
also allowable on its own merits. 

Claim 5: The claimed invention* as amcndfd, comprises in part; 

said third angular pfjsition transducer further comprises: 
an encoder responsive to an angular position of a capstan. 

The Macchia and Hermanns references do not disclose a capstan. Whae the cited 
AAPA senemUy discK^cs a capstan In a tape system, the AAPA docs not teach or other- 
wise disdose a Kahnan filter whose inputs include a measui^ angular position of an en- 
coder responsive to an angular position of a caiwtan, as recited in the amended claim 5. 
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Consequently, nn rombination of the prior art of record disclose?^ a Kalman filter that re- 
ceives input measurements from a third angular position toanaduccr comprising an en- 
coder responaive to an angubr position of a capstan. 

Thcrc&tm, Applicants respectfuUy submit that claim 5. as amcnrieri, is not only 
allowable for the rcasnns previously discussed in regards to independent clatm 1, but is 
also allowable on its own merits. 

Claim 6i The cl/Ji'mcd invention, as amended, comprises in part: 

a tape length estimator responsive i& said Salman filtFr to dEter- 
ynft\ti the amount of tape available for a record operation,, 

TTie Macchia and Hexmauna references do not disclose a tape length estimator re- 
sponsive to a Kahnan filter. Further, the cited AAPA tape system does not disclose a 
tape length estimator. Thus, because none of the cited ait teaches a tape length estimator, 
no combination of the pdor art of record can disclose the tape length estimator recited in 
amended claim 6. 

TherefoTc. Afplicants respectfiilly submit that claim 6, as amended, is not only 
allowable for the reasons picviously discussed in regards to independent daim 1. but ig 
also allowable on its own merits. 

Ottim 7: The claimed invention, amended, comprises in part: 

afiTTrt transducer to measure a first angular position of said t?™ 
supply reel; 

a second transducer to measvire a second angular position of said 
tape take-up reel; 

a third transducer responsive to movement of said tape as said tape 
is transferred from gaid supply reel to said taJre-up reel; 
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1 processor hamtg a Kalmait filter, stddSaJnum jUier responsive 
to flue or both of said Jim and second angular position measurement 
and a/so responsive to a third measurement 6y said third transducer, 
said KfT/man fiber Includtug a mathematical model far deteminlHg an 
esttmate of one or both of a supply radius of a t<g,epack on said tape 
supply reel and a take-up radius of a tape pack on said tape taJvup reel 



As previously noted with regards to amended okim 1. the Kalmao fihcrs in the 
cited prior art (1) arc nxpoasve (o input measurements (e.R., rVEL, djp nnd nsp) which 
are not present in the ciaimed tape sy.«!tEin, and (2) generate output estimations for state 
variables (e.g.. VCORR. <1oK and 6k) which are not present in the claimed tape system. 

Therefore, the cited AAPA, Hermanns and Macchia, whether taken alone or in combina- 
tion, cannot teach a Kalman filter rcsponsivB to the specific t^e-system input measure, 
menis enumerated in amended claim 7, where thn Kalnian filter detennlnes an output es- 
timate of a tape-pack radius in a tape system, as recited iti amcmded claim 7. 

In addition, the cited art references, talcftn alone or in combination, also do not 
teach or otherwise suggest using a tape-pack radhis dctermmert hy a K^an filter to cal- 
culate an available length of tape, as explicitly recited in amended claim 7. 

Moreover, for the reasons previousily set forth in the Hwussion of amended claim 
I, one of rarfinaiy skiU in the art would not be motiVHted to comhmf: the cited prior art 
references. Aceorfmgiy, the Applicants respectfully submit that the amended claim 7 is 
allowable over the cited references, whether taken singly or in combination. 



for calculating snM available length of tape; 
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Qaini 8; The daimed invention, as amended, compri.scs m part: 

measuring a first mgularp&shian of said supply r^el; 

rnmsurlHg a second angular posHhn ofjaid take-up reel} 

measuring a third angular posUiim of a r^Tpstan that rotates to 
transfer the tape between said tape supply and take-up rcds; and, 

esiimattHg, by apri>cesser that employs a Kalman filter includ- 
ing a mnihematical modal, a radius of a tape pack on said supply reel 
and a radius of a tape pack on said iaice^p reel, in response to snfd first 
angular position of said tape supply reel, said second angular position of 
said tape talce-up reel, and said third angular position of said aqfstan. 

As previouaJy noted with regards to amended claim 1, th^ Kalnm filtcrjs jn l-hc 
cited prior art: (1) are rc/ipon.sivft to ii^nit measurements (o.g., IVEL, djp and n^^ which 
are not present in the claimed tape system, and p.) generate output estimations for state 
variables (e.g., VCORR. doK and Sk) wUrh arc not present in ±e claimed tape system. 
Therefore, the cited AAPA» Hcrmanm ajid MaccWa, whether taken 
tion, cannot teach a BCaltcian filter responsive to the -?pftciSc tape-system input measure- 
ments enumoated in amended claim 8, where the Kalniar filter estimates a tape-pack ra- 
dius in a tape system, as recited in amended claim 8. 

Moreover, for the reasons previously set forth in the discussion of amended claim 
1. one of ordinary skill m the art would not be motivated to combine the cited prior an 
references. AccordiAgly, the Applicants respectfUly submit that the amended daim 8 is 
allowable over the cited references, whether taken singly or in combination. 
Claim 9; The claimed inventioiv as amended, comprises in part: 

obtaining an inSdal estimate of said radius of a tape pack on said supply 

reei\ 

obtaining an initial estimate of a radius of a tape pack on said take-up 
reet; and, 
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cong7uiing said radius of said tapepack on said jupply reel and said ra- 
dius of said tapf.p0rJc on said take^ reel based on said initial itstfmnie of said 
radius of a iapepntk an said supply reel, said initial estimate of a radius of a 
tig)epach on said take-up reel, said Jim angular position, said second angular 
pasitiOH and said third atigular position. 

The cited AAPA tape syeteni, Macchia and Hermaims rftftrcnces do not teach or 
otherwise dfsr.Iosc obtaining an faritial estimate of a radius of a tape pack on supply and 
take-up iccb. Moicavcr, thp prior art of record does not teach using guch initial c-rtirnsitcs 
to compute the radius of a tape paclc on a supply reel and a take-up reel Because the 
cited prior art references, taken alone or in combination, fail to disclose these material 
elements of amended claim 9, the Applicants respcctfiUly submit that claun 9, as 
amended, is not only allowable for the reasons previously Htaeussi^d in regards to inde^ 
pendftot claim 8, but is also alloTvable on Its own merits. 

Claim 10: The clainaed invention, as amended, comprises in jwf : 

mea$iirinfl said first angular position at a first tptguhr time interval; 
measuring said second angular position at a W regular time tnteryat\ 

and, 

measuring said third angular position at a third regular time interval. 

The cited AAPA tape system. Macchia and Hftmianns references do not teach or 
othcnvise disdose takinR three different angular position mrasnrcments, Purthermore, 
the cf ttd prior art references do not disclose taking such measurement? a/ respective 
regular time intervals. The Office Action aUeges that "the 3tep-by-stcp pmeess of col- 
lecting data points, such pi^ when to update the data and the time interval in between, etc., 
would have been within the level of one nf orfinary skill in the art*" See page 4 in the 
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Office Action, However the Office Acdon does not refer to any source of prior art a$ 
evidence thereof. AcWingly, the Applicants respectfully disagree with this assertion as 
applied to the claimed angular position measurements and request aspecific prior art ref- 
erence be presented if this assertion is maintained in ftiture correspondences. 

Because the citcrl prior art references, taken alone or in comhbation, faU to dis- 
close the claimed time interval^ the Applicants respectfully submit that claim 10. as 
amended, is not only aiiowaSie for the icasnTw prRvlouaiy discussed in regards to inde- 
pendent claim 8, but is also allowable on its own rnerit^. 

Claim 11: The claimed invention, as amcndedj comprises in part: 

choosing said first regatar time interval, said second regular time iHter- 
vat and said third regular iitne interval each to be appraxtmatefy 20 Millisec- 
onds, 

The cited AAPA bipc system, MaccWa and Hemiaims references do not teach or 
otherwise digclose the three claimed time fjitprvals equal to approximately 20 millisec- 
onds. In fact, as noted with regards to amended claim 10, none of the cited prior art ref- 
crsnces even disclose taking measurements at regular time intervals. The Office Action 
allrgcs that the claimed time intervals * Vould have been determined through routine en- 
gineering cxpcnmpmation and optimization." See page 4 in the 0£Ecc Action. However, 
the Office Action docf? not icfcx to any source of prior art as evidence thercof. Accord- 
ingly, die Applicant* respectfully disagree with this assertion as applied to the specific 
time Intervals in amended claim 1 1 and rcqnest a specific prior art reference be presented 
if this asserdon is maintained in future oorrespondaice.^ 
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BccaiJSR tlie cited prior art referencea, taken al^c or in COTibination, fail to dis- 
close Ite specific daimed time intervals, the Applicants icgpcctMy suhmit thai daim 1 1 , 
as amended, is not only aUoAvable for the reasons previously discussed m regards to claim 
10, but id also allowable on its nvm merits. 



measuring ajirst angular position of said tape sappfy reel; 
measuring a second anguiar position of said iapetakf^preat, 
measuring a third angular position in response to nwvfjtwn t of 
said tape; mA, 

estiiwdng, hy a processor that enq>loys a Kalmun fdttr including 
a mathematical model, said kngth of tape on said tape supply and tape 
take-up rccb, in response ta said first angular position of said tape sup- 
ply reel, said secon d angular poxiAfn of said tape iak6~up reel, and said 
third angular position measurtd in response to movement of said tape. 



As previously noted with regards to amendrd daim 1, the Kalman filters in the 
dted prior art: (1) are responsive to iuput nieft3Un::nicnti; (ft.g., IVEL, d^p and n^p) which 
.^Tc not present in the daimed tape system, and (2) generate output ratiniations for swe 
vFiriables (eg., VCORR, d^K and 6k) which are not present in tbc claimed tape system. 
ThcTcfbrB, the cited AAPA, Hennanns and Macchia» whcdier taken lOnne or in combma- 
tion, cannot teach a Kahnan filter responsive to the spedfic t^systcm input mcasuie- 
mants enumerated in amended claim 12, uiiere the Kalman filter estimates a lergth of 
tape on tape supply and taV^-up reds, as redted in amended claim 12, 

Moreover, for ^hc reasons previously set forlJi in the discussion of amended claim 
1 , one of ordinary skill in the art wnnJd not be motivated to combine the cited prior art 



Claim 12: The claimed invention, as amended, comprises in part: 
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references. Accordingly, the Applicants respectfully submit that the amended claim 12 is 
allowable over the rJtcd references, whether token singly or in combinatioa 
Claim 13: The clainicd uiveniion, as amended, comprises in part: 

said first angular position transducer comprises a first optical encoder re* 
5ponsivc to said first angular position of the tape supply reel; 

said scccTod ?mgular position transducer comprises a second optical w?- 
C(>&r responsive tn said second angular position of the tape take-up reel; and 

gaid thW angnl^T position transducer comprises a third optical deader 
responsive to said third angular position of the mechanical device. 

The Macchia and Hermanng refertticcg do not disclose three optical encoders. 
While the cited AAPA tape system disclosea optical encoders in general, the AAPA does 
not teach or otherwise dificlose optical encoders responsive to the angular pojittlons of a 
tape supply reel, tapis t?ilx-up reel and mechanical device, whereby the angular positinns 
are input to a Kalman filter, a^s recited in the claimed invention. Consequently, no com- 
bination of the prior art of record disclosert the thrPR optical encoders as claimed. 

Therefore, Applicants respectfully submit that claim 13, as amended, is not only 
allowable for the reasons previously discu.v?cd in m^is to independent claim 1> but is 
also allowable on its own merits 

Claima 14 and 16: Claim 14, as amended, cnmprises b part: 

measuring a firs/ anguhr position of said ti^g supply reet; 
measuring a second angular position of said tape take'op reel] 
measuring a third an^ulffr position of a ct^stan engaging the tape 

as said tape is transferred from said tape supply reeJ to said tape take-up 

reel; and, 

estimating said length of tape by a processor en^faying a KaU 
man filter including a mathematical modcL said Kalman filter respon- 

vf? to at least one of said first and second angular positions and also re- 
sponsiw. to said third angular position, 
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As previously noted with regain to amended claim 1 , the Kalmaa filtere in the 
cited prior aitt (1) are responsive to input measurements (e.g., IVEL, d^p and n^ which 
are not present in the ckimed tape system, and (2) generate output estimatim? for state 
variables (e.g., VCORR, dp^ and 8k) which are not present in the claimed tape system. 
Bcrcfore, the cited AAPA, Hennanns and Macchia, whether taken ainnp. or in combina^ 
tio0, cannot teach a Kalman filter responsive to the specific tape-aystem. input measure- 
ments enumerated ir anvmdrdchdm 14, where Ae KalinBn filter estimales a length nf 
tape in a tape system,, as recited in amended claim 14. 

Moreover, for the reasons previously set foith in the discussion of amended claim 
1 > one of ordinary skill in the art would nnt he motivated to combine the cited prior art 
references. Accordingly, the Applicants respcctfliUy submit that the amended claini 14 is 
allowable over the cited references, whether taken singly or in cnmhination. Because 
amended claim 16 depends on claim 14, Apphwints respectfully submit that ch^un 16 is 
also allowable fhr M. least the same reasons. 
Claim 15: The claimed invention, as amended, comprises in part: 

jelecttngsaU tape reetflvm one or more tape recb; 

measuring ajlrst angular position of said tape red; 

measuring a second OHgutar position of a capstan engtfging said 

tape; 

measuring a third imguiar position of a tape tension arm; and 
estimating said kngih of said tape hy a processor employing a 
Kalman filter inctudmg a matizejnatrcal model, said Katman fitter re- 
sponsive to said measured fir^, second and third angular positions. 

As previously noted with regards to amended claim 1 , the KaOman filters in the 
cited prior art: (I) are responsive to input measurements (e.g., WEL, d^p andn^) which 
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are not present m the claimed tape system, and (2) generate output ftstimatiDns for state 
variables (eg., VCORR, don and Sk) which ere not present in the dfdmed tape system. 
Therefore, the cited AAPA, Hermanns and Macchia. whether fri^cn alone or in combina- 
tioa, cannot teach ^ Kahnan filter responsive to the specific tapc-sy «fcm input measure- 
menta enumerated jn ^^mmdcd claim 1 5, where the Kalman filter cstimalcs a length of 
tape in a iap^ syatcm, as recited in. amended claim 1 5. 

in addition, the citert art references, taken alone or in combination, alsn do not 
teach or otherwise suggest selecting a tape reel from one otr more tape reels, as expli dfly 
recdted in amended claim 15, 

Moreover, for the reasons previously set forth in the discussion of amended claim 
1 > one of ordinary skiH in the art would not be motivated to combine the cited prior art 
references. Accordingly, me Apphcanta reapectfiaiy suhniit that the 15 ia 

aUow;*lc over the cited references, whether taken singly or m cinmhinatioa. 
Claims J 7-19: Claim 17, as amended, comprises in part; 



measuring a first angular position of said tape reel; 

measuring a second an^ulur position qfa cylindrical m£mber en- 
gaging and rotating with the tape as the tape moves along a tape path; 

measuring ttfktrd angular position of a tension arm engaging the 
tape between said reel and said cylindrical member; and, 

estimatiffg haw muck tape is on said tape ^Ibya processor em^ 
ploying a Kaiman filter including a mathematical model, said Kalman 
filter responsive to saidfiTst angular position ofsaidUm ree^saidsec- 
ond ansidar position of said cylindrical member, and $aid third angiJar 
position of said tension arnu 



As previously noted with regards to amended claim 1 , the Kalman filters in the 
cited prior ait: (1) are responsive to input measurements (e,g.. IVEL, dcp i»nd n^p) which 
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arc not present in the claimed tape system, and (2) gcnei^itc output estimations for state 
vmables (e.g., VCORR, d^K and 5k) which are not pm^ent in the claimed tape system. 
Therefore, the cited AAPA, Hermanns and Maccbia, whether taken alone or in combina^ 
tirtn, cannot teach a Kahnan filter responsive to the specific tapevsysiem input measure- 
ments rnuniErated in claim 17, where the Kalman filter estimates how much tape is on a 
tape reel in a tape system, as recited in amended claim 17. 

Moreover, for the reasons previously set forth in the discussion of amended claim 
1, one of orriinaiy skill in the art would not be motivated to combine thr cited prior art 
references, AccorHingly, the Applicants respectfully submit that claim 17 is allowabJe 
over the cited references, whether taken singly or in combination. Because claims 1 8 and 
19 depend on claim 17, Applicantnrcapcctfi^lly submit that claims 18 and 19 are allows 
able for at least the same reasons. 

Claims 20-24; Claim 20, as amended, comprises in part: 

a cylindrical member engaging the tape; at a position along the tape 
path that establishes a tape path lengdi W the reel, said cylindrical 
member engaj^in^ said tape, said cylindrical mcmhef rotating as the tape is 
moved aloi^ the tape path; 

a first angular positiou transducer for meas firing a first angular 
position of said re^ as the tape is moved along the tape path; 

a second angular position transducer for measwing a second an- 
gular position of the: tylindricat mmber as the tape is moved along the 
tape path; and 

a processor brc/uding a Salman fUtar r^ponsive to the first and 
second attgularpa^fHons measured by the first and second angular po-^ 
siiion transducers, said Kalman filter Including a tnathstrntical nu^el 
for calculating haw much tape is on said reel. 

As previously noted with regards to amended claim 1 , the Kalman filters in the 
cited prior art: (1) are respomsive to input measurements (e.g., IVEL, d^^ and n^) which 
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arc not present in the claimed tape system, and (2) gen^nitc output estimations for stote 
variables (e,g., VCORR, d^K and 5k) vririch are not presRut in the claimed tape system, 
Tlierefcre, the cited AAPA, Hernianns and M^crjiia, whether taken alone or in oombina- 



mcnts ftnumcratEd in claim 20, where the Kahnan filter calcialates how much tape is on a 
red in a tape system, as recited in claim 20. 

Moreover, for the reasons previously set forth in the dhcnsMon of amended claim 
1, one of onditiary skill in the ait would not be motivated to comWnc the cited prior art 
references. Accord'm^y, the Applicants lespectfhlly submit that claim 20 is allowable 
over the cited references, whciJicTtaJcpn singly or in comhiDation. Because claims 21-24 
depend on claim 20, Applicants respcctjfijjjy .submit that claims 2 1-24 are allowable for at 
least the same reasons. 

Oainis 2S-27: Claim 25, as amended, comprises b part: 

measuring the amount of rotation by the reef as the tape is un- 
wound from or wound onto the reel; 

measuring the amowii oj movemeni of the tapr- alon^ the tape 
path as the tape is unwound from or wound onto the reej, the movemenr of 
thft tape measured at a position along the tape path that establishes a tape 
path Iriigth from the reel^ and, 

cakulating, by aprocessor that employs a Kalmanfiker includ- 
ing a mathematical modd, how much tap^ is on the reel in response to 
the measured amount ofroiadon by the reet and the measured amount 
of movement of the fope. 

As previously noted wi>h n^gaids to amended clahn 1, the Kahnan filtcra in thr 
cited prior ait (1) are xesponaivc to input measurements (e.g., IVEL, and njp) which 
are not present in the claimed tape system, and (2) gcncratE nuqmt estimadons for state 



iittn, camiot teach a Kalman filter responsive to the .^ific tape^system input measure- 
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variables (c:.g.. VCORR, d„K and 5k) which are not pn«cct in the claimed tape system. 
Tbcrcfotf, the dted AAPA, Hermanns and Macchia, whether taten alone or in combijifl- 
tion. cannot teach a Kahnan filter reepcQsive to the specific t^p^system input measure, 
mcnta enumerated iu dam 25, where the Kalman filter calculates Bow much tape is on a 
reel in a t^ system, as recited in claim 25. 

Moreover, ibr the reasons previously set forth in the discussinn of amended daim 
i . one of ordinary sidii in .the an would not be motivated to combine the cited prior an 
references. Accordingly, the Applicants respectfully submit that claim 25 is aUowable 
over the cited references, whether takwi singly or in combination. Because claims 26-27 
depend on dafan 25, Applicants respoctfiilly submit that claims 26-27 are aUowable for at 
least the samereasons. With regard to claim 27, Applicants note that the claim also in- 
cludes the patMitablE subject matter that will be discussed below in regards to claims 34- 
41. 

Claims 31-33: Claim 32. a.<« amnoricd, comprises "an encoder responsive to an angular 
position of a svpplyted tension amP wd claim 33, as amended, comprises "ai» mcoier 
responstfe to m angiitar position of a take-up reel tension arm." 

The Macchia and Hermanns refcrcncw do not disclose a supply reel tension arm 
or a takfrup reel tension ann. While the cited AAPA tape system generally discloses tape 
tension aims, the cited AAPA does not teach or othcnvisc disclose a transducer compris- 
ing an cncndrr responsive to a mpe tension aim's angular position which is mput to a 
Kalman filter, as recited in tbe claimed invention. Consequently, nc conihifi^tiDn of the 
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prior art of record can disclose a third angular position transducer compri.^^'ng the encod. 
ers explicitly recited in claima 32 and 33. 

-nierefore, Applicants icspftrtfiilly submit that claim$ 32-33, as ammded, are not 
only aUowable for the reasons previously discussed in regards to independent chm 1, bm 
aiE also allowable on their own merits. 

Claim 34: Claim 34, as amended, mmprises In part: 

a- obtaining a measured radius of tape on said reel; 

b. sekctiftg a minimum and maximum acceptable measunmm* 
value of said meayimd radiia; 

c. if said measured radios ts less than the minimum acceptable 
value of said radius, then setting the vahe of the measured radius to the mini- 
mum acceptabia measurement value of said radius; 

± if said measured radius is greater than the maximum acceptable 
value of said radius, then setting the value of the measured radius to the maxi- 
mum acceptable measurement value of said radius; 

c, selecting a maximum acceptable variance corrftsponding to said 
measured radtn$; 

f. mhuhHng a measured variance based on said measured radius 

g. det^rmimng if said measured variance is greater than said 
maximum acceptable variance; 

iL determining if a three sigma^interval around said measured ror 
dius is not at least partially included within an Interval from said minimum to 
said maximum acceptable measurement values^ and, 

i. if the determinations in 1 6j7j gORh prove true^ ignoring tlte 
measured radius and estimating said length ofsaidtape on said reel based on 
one or more previous estimates of said length of said tape on said reel 



The amended claim 34 teaches a method that first determines whether a measured 
radius (e.g., r„) of tape on a reel is within a bounded rangs of acceptable measured radius 
values (c.g„ r„i„ and rn^u). If not, then the value of the measured mdius is set equal to an 
^jpropriate one of a mimmum and maximum acceptable radius values. Nexf^ ihe method 
detemiines whether the measured radius value should be ignored and an estimate of thn 
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I<ingth of tape on the reel may be based on ore or more previous eatimates of th* Iragth 
oftapconthereel. In amended claim H the t«r»ured radius value is ignored if its cn^ 
rftspomiing measured variance (e.g.. a'^ is gnsirer than a maximum acceptable vanWc 
OR if a three sigtna (e,fi.. 3a«) interval around the measured radius is not M least partiaUy 
included within the boundwi range of acceptable measured radius values. 

Although the dtcd AAPA tape system obtains a meaaurcd radios of ape on a reel, 
ths prier-art tape system dots not detfinnine whether the measured radhjs is wtfhin a 

bounded range of acceptable mcasiwerf. radius values, as redted in the claimed inw 
Furthomore, the measured radius in the citrd. AAPA is never ignored baaed on the crite- 
ria ocpKcitly recited in steps (e) through (i) in amended claim 34. Instead, eveiy meas- 
ured radius value in the AAPA is mpm to e low-pasa ffltcr ^tch, by definition, is use^ 
flftenuflte higK-f«Qncncy noise components from eacft w«m«rcm(frt< in a st5q^ 
dius measurements. Thus, in comrasi with the claimed invention, the AAPA tape, system 

does not ignore any measured radius Turasurements nor does the prior-ait tape syjjtEm fcst 
the radius measurements against a bounded TOTgc of vahies. 

Hie cited Hennanns and Macrtiia references do not remedy the deficiencies of the 
dted AAPA tape system. Namely, there is no disclosure in either of these references that 
hints or otherwise sujKBSts of determining whether !t measured radius is within 
bounded range of acceptable measured radius values, ignoring a measured radius if its 
corresponding mrasured variance is greater than a maximum acccptJiWB variance, and 
ignoring a measured radius if a three sigma Interval around the measured «iH{»t, is not at 
least partially included within a bounded range of acceptable values. Accordingly, be- 
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cause none of the prior art of iccnrd discloses the aforementioned steps explicitly recited 
in amended claim 34 , no combination f^f the references can result in the claimed inven- 
tion. 

Page 4 of the Office Action states tlmt '^c mimmum and maximum values ard 
the thrcc-sigmn intervals are old and well known in the. field of data and statistical analy- 
sis so that unnwsonable data does not contaminate and reduce the accuracy of the analy- 
sis." Applicants rt.«tpcctfiilly submit that mimmum Kid maximum iraliifrs hrr,^ 
used in conjunction with a measured radius of a tape on a reel, as claimoL Nnr have 
three-sigma intervals been employed in a tape system as recited in amended claim 34. It 
is important to note that the claimed use of jniniTnum and maximum values, variances, 
and thrcosigma intervals is not directed to the gcncraliml field of "data and statistical 
analysis," as the Office Action asserts. Here, these claimed values are used to make spe- 
cific dctcrminatinas for estimating a length of tape on areel. Con.scquentJy, the existence 
of Buch values in unielatftH statistical fields is legally ui&ufScient to render obvious thenr 
specifically claimed uses in a tape system. Accordingly, the Applicants respectfully diV 
agree with this generalized assertion and rcquesif a specific prior art refairence be pre- 
f^nxicd if this assertion is maintained in fiiturc corwpondences. 

For at least the foregoing reasons, the Applicants respectfully submit that inde- 
pendent claim 34 is allowBble in its present foim. 
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ClaunSS; Claim 35, as amended, comprises in part 

«*«fi«,t>w/ v'^'^fe'" be measured, smdvarhMf rehtedto estl- 

matmg said length of tape on said reel; 

variable^" ^^^''^'^''''^'^'''^'^'^^''fi'^^cecorr:^^ 

^' "t^ividual measurement of said variable; 

d. feterminingifsttidindadduaf measurement's \wiance a srviter 
vian saia maxanum acceptable variance; and, 

e. if the detentfinatioH in stt^ d proves true, ignoring the individual 
measurement and basing a current Kalman filter eutmate ofsaidlensOi of tare 
'''' ■^'^ reel on cilua- measurements and on pr^imuKaiman fitter estimates. 

The amended claim 35 teaches a method thst detenni^ 
of a vanabk (eg., r„), wM(A is related to estimating a length of tape on a 
responding variance (e.g., greater tiian a maximum, arr^taUe variance. If so, the 
mcasurenjoit is ignored and a Kalman filter's current esrinwtc of a length of tape on a 
reel is hawd OTi other measiiiements and on previous Kidnian filtCT 

As noticd with FRspectto amended claim 34, measured radius vahiM in the cited 
AAPA are never ignored hw^m the vahie of their corresponding vflii^^ * 
there i5 no disclosure in either Hermanns or Macchia th« hints or othenviae flugg^^ 
JSnoring a measured radius if its conespondijig measurrd variance is greater than a 
jnawmum acceptable variance. As previously diseased with respect to claim 34, the 
existence cf statistical variances in general is legally insufficient to render obvious their 
specificaUy claimed ,ises in the tape system in claim 35. Accordinely, the Applicants re- 
spectfully submit that independent claim 35 is aUowaWe in its present form. 
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Claim 36: Claim 36, as amended, comiirises in part 

mating smd leHgfh ofUipt on said reel; 

b. sekcliiig a Hdnimjun and nwximimt acceptable htauurpment 
value of said vuriable; 

c. obtaining an individual measttremnt of said variable, 

d. determining if a three sigma-interval around said individual 
measurement Is not at least partially included within an Interval fromsaid 
muamum to said maximum acceptable mea.\itrement values; and, 

c. ff^tlw determination in stqp d proves true, ignoring the individual 

'^'i'^^'^f'^^i'^inR a current EaJnumfiHet^imale of said lengA of tape 
an saui reel on other measurements and on prevhus Xalman filter estimates 

The amended daim 3(5 teaches a mefhod that detfinnines whether a measurement 

of a variable (e.g.. f,,0. wWch is lelated to estimating a length of tape nn a reel, has a 
tbree-sigma intervd around the meainirenieM that is atleaat partis 

the bounded lange of acceptable meavircments/ If so, the measurement ia ign^ 
Kalman filter's current eatimete of a length of tape on a reelis based on other measure, 
ments and on previous Kalman filter estimates. 

As notwl wth respect to amended claim 34. mci-iw*! radhis vd^ 
AAPA are never ignored based on whethw a threft-sigma interval ajtiiind 
raent is not at least partialjy included within a bounded range of acceptable nicasure- 
ments. Further, there is no disclo$xirc in either Hermanns or Macohia that hint-! or other- 
wise suggests of ignoring a measured radins if a three^stgma interval around the mca v 
nrement is not at least partially included withiti a bounded range of acceptable measuits- 
ments. prcvioiisly discussed with respect to claim 34. the existHnce of statiaticBl vari- 
ances in general legally msufficient to render obvious their .specifically claimed uses in 
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thetei».5ystemiaclaim36. Acwrdingly. the Ai^Ucants tespectfldly subimt ft^^ 
pendent claim 36 is allowable in its present fonn. 

a«lms37^1: Applicants rcspectfuDy submit that the cteimed invcntfoas depend on in- 
de^wndfint daims 35 or 36. and therefore are aUowable for at least the sana rwsons. 
Based on reasons previously discuased herein. Applicants further submit thai the suhjart 
matter rbimcd in amended claims 37-41 is not disclosed by the prior art of recoid. taken 
alone or in combiration, and thus the claimed mventi'ojis «re also allowable on then- own 
merits. 

Claim 42s Newly addf^ claim 42 comprises in part: 

memuring m angtdar position of smd tape reel] 
ttmnuringaUHgth ofsaidtape fvhJeh is ummundfiom ar 
HvuHd onto said tape reel during a reguLa- time intervat, and, 

esHimting, by a processor thot employs a Kabmn fmr hicfudUtg 
a mathematical model, .toia length t^said ti^e on said tape red in re^ 
spoMSetosaid measured angular position ofsaidtape rtdandsaid 
measured length of said tapr. which is unwound from or wound onto said 
tape reel dwine a regular time interval. 

As noted in the discussion of amcndfid claim 1, the cited prior-art Kahnan filters 
output state-variable estimations (c.g.> VOORH, doK and 8^) that would make no .sense m 
a tape system. Thai is, a Kalman filter amfiBwed to estimate a sheave velocity corrrc- 
tion. a yam thlclcness or an initiBl bobbin diameter would have no uliKty in a tape system, 
such as in th« dted AAPA tape system. Therefbrc. the Kahnan filters in Hermanns and 
Maoohift cannot anridpale or render obvious the Kalman filter in claim 42 which explic- 
itly estimates the length of tape on a tape reel in a t^ system. 
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Further, the priori Kalman filters arc msponsive to different inptit measure- 
mente than the claimed Kalmanfilter. For example, a Kalnm filter in Hermanns is n> 
fiponfiive to a ffica^jxrd bobbin diameter (d^ and to one nf a measured Minding time (t,) 
and a measured number nfTevohmons(n„). .Se.eHaiinai,ns. CoL 4, lines 40-53. AKal- 
man filter in MbccWb ia responsive to an instantaneous sheave vrfncity measurement 
(TVEL). SeeMacohia,CoL5.Hti«s30.59. In contrast, the claimed KaJuwn filter is re, 
■WBiveto acompletely difFere,5t set nfij^put measurements specific to a tape system, as 
explicitly recited in amended claim 1. Accorrfingly, one of ordinary 8kiU in the ait rf de- 
signingacblcprocessing apparatus (Macehia) or a isxdle machine (Hermanns) would 
not contemplate a KaJman filter wMdi is input an angular r^sition measurmen^ 
reel and a measuied length of tape unwound from or wound ontn the tape reel during a 
regular time interval, as recited in claim 42. 

As noted, the Kalnwn filters taught in Hermarais and Macchia are not configured 
to operate in a tape system. Tlius. .simple substitution of the low-pass filter in the AAPA 
tape system with either of these prior-art KAhnan filters camiot result in the Applicants' 
claim 42. Further,there is no apparent iwm why an artisan in the field of tape systems 
would even look to the teachings of Hemianns or Marchia fer implementing a Kah«an 
filter in place of the low-pass filter in the AAPA tape system. In feet, a designer of the 
AAPA tape system Jifely would not be in possession of references penaining to textile 
machines and Cable-procesring apparatuses. Moreover, because the Kalman fllieis In 
Hennanns and Macchia are implcT.«:ntr.d in environments completely unmbtcdto atape 
system, one of ordinwy skill in the art woulH find no motivation in the cited lefbrcnces to 
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mom eitherof these priori Kalm^nfiltcrs to tap^system input nKa«™ts 
and output estimated quantities of tape, as recited in rltrim 42. 

Accordingly, the Applicants respect&Ily «nhmit that clahn 42 is allawaWc over 
the cited references whether taken singly or in combination. 

In sum. all claims in their present form am believed to be in condition for aUow- 
ance and ftvorablc action is respectfully solicited. 

Piease charge any additional fee occasioned by tWs paper to our Deposit Account 
No. 03-1237. 

Respectfully submitted. 



St^^Kabaknrf?^^^"" 
Rfi«.No.5U76 

CESAR! AND MCKENNA, LLP 
88 Black Falcon Avenue <fS 
Boston, MA 02210-2414 , 'b^ 

(617) 951-2500 ^ 
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